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(54) OIOCOB yCTAHOBKH lUlACIIIWI J HH- 
TEPBAHE HETEPMETHMHOCTH. OBCAnHOR KO- 
JIOHHU 

(57) -MaoepeTeiote othocmtcji k MecJiTeAO- 
SuBaicBiea npoMbauieMHOCTH m npcAHasHawe- 
HO win peMOKTa o6canHMX nonoHH h mso- 



juavm o6b(W«bwkcii npoAyKTMBi«x uaac- 
TOB B so»e iiep«opaaiDi. Hen* - oftecnc- 
qeiote SKOHOMiH MarepHaBB nnacTMpf . Ha 
rpyOax enyotaioT rHApaam -.^e jaice- 
pu e yiinoTi«TeJiwai»« »neMeHTa»« h yc- 
TaaoBneimift Ha mx nnacnipb. SareM 
.epxHHll Topeu wmaaro yiBioTHHTeni.Horo 
sneMeura rMnpaBBMieeicoro naKepa pas- 
Hwawr HanpoTMB HKWieft rpaaan- Hittep- 
sana BerepMeTMiMOCTM. fliWHy nnaertipB 
BumtciuMt no MareMarMiecxoft ♦opwae. 
DpoasBOWiT BahaxepoBxy yroiorioiTeiibioix 
sneHeHTOB naxepa b KOimeaMX yiacriw 
nBactMP* Mpac»ipeiB*eJuiacTMpB no Bcell 
• anHHe nyreM eosAaMM MaCMTomoro naBne- 
» nn B ywioTiBiTeiibiux sneMein-ax oaiceppB h 
■ , MemanpHoil aoHC. Taicoe pacnonome- 
me nnacTHpa oOecnewBaeT coxpaKMOCTb, 
ero M o«caAMoll koiiohhm b MMrepBane, 
oenafineBHOM oTBepcTMB»«. 4 mji. 



H3o6pcTCi«e OTMOCHTca K iie*Teao«M- 
Baxmc* npo»««flc»HocTH. a hhcmho k 
cnocoeaH pcMOHra oftcaniwx * 
xawc H9aniiWH o6BonHH8Biixc« nponyx 
THBHUX nnacTOB b 30He rap^opauMK. 

Uenbi» MsoCpeTeHHB aDnaeTca o«ecne- 
Meme skohomhm HarepHWia "acwp?. 

Ha iwr. I M3o6paateK naxcp caboch 
HMft reapaBAHMecKHft (nPC) c ycraHOBneK- 
Th h»^h nnacTUPCH b rpaHcnopTHon 

««,omeHH::i -a 4«r. 2 - to "^J . 
sanaxepoBxe ero ynnoTHHTenb«-x sneneH 

TOB Ma luiacTHpe; hb 4Mr. 3 - 

npH npHmaTHH xoHUcrux yMacrxoa nnac™ 

pK K o6caAMoft KonoMHe; Ma 4Mr. 

TO Ke. npM saBepmeMHH npM«aTMa xOHue- 



Bux yiacTKOB M Ae*opMHpoBaHHM cpeAMB- 
ro yiacTxa nnacTupa a© xacaMMB < BMyr- 
peHMeA noBcpxMocTbw oOcaABoA kohohim. 

Cnocofi ycraMOBKM luiacTMpa b MMrep- 
Bane HerepiieTMiHcicTH o6caAMofl xonoH- 
Mi peanMsyeTca .cncAyM»«M o6paBOM. 

Ma WAPaanHiecKHft jnaxep,, bkjiwmaw 
^ BepxMHft I H HHWWft 2 ynnoTHKxenb- 
Hue sneMeimi. Meawy kotopumh pasMcmeM 
.OiMepeMinianbiMfl wianaH 3, ycrauaBnH- 
'iaercji MeTanmmecxMft nnacTMpb 4, ko- 
Topuft ♦HKCMpyeTcn na naxepe ynopa»« 5 
H 6. PaccTOHMMe HCXAy ynnoTMMTenbHU»« 
BneMeHTaHH 1 m 2 ycxaHaBiniBaeTca b 
saBMCMMOCTH OT AnHMi nnBCTMpa, ».;ipe- 
AeneHMoro no aaaMCHMocTM, m oesecr.eve- 
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mut ffonse/o saxptmiii ynnorHHTenbwix 

rniftpTupfl* * 

flimaa Oaacnipa BuGapaercii b coot-- 
aererjKH cb cncASnooieft suMCHKocrbo 

rae ioiHBa nnacnipiii hi 

1^ ^ 'AWH.a HBTepBana iierepHeTHWoc 

TH oOC^AKOft KOQOHHil, m; 

lai*" AnHBa ynnoTHHTenfcHoro aneNeu- 
* * ^va rBAPassiH^ecjcQro naxepai n;- 
P n/amBmiB B ng^paaiiKveciaix na-* 
* Kepax npn- npuxaniH KonueBux 
jmacTxoB nnaerHPHp Mllat. * 
paecTOBBKa or ycTM exBamnhi 
'AS aapxBefl rpa^qpi HHTepaana 
acrc|>MaTBWocTK oOcwBoft XO-. 
iioawy m; 

MOAynb ynpyrocTH Marepaana 
rpytSt aa koto^mx npoasaowT- 
cjc cnyck nnacnitpa^ Mlla; 
oraoiseBBft aapyworo AKMerpa 
K BByTpaaae>4r TpyO* aa xoto- 
pux n^oasBpAHTcii cnycx nnacru- 

jU .iE09MHiQtaaT Oyaccoaa Mar^a* 
ana TpyO» aa koTopitoc apoasBo-. 
XPiTai cny<(xMinacnq>a* 
Saxep c nnaempaN A cnycxaeTOi'^aa 
aaeoeao-KoicnpeecppBHx rpyOax (ae no-, 
xasam) a oOcaAayio Kcnouvy /i x aarep*- 
aany Ip aerepHBTawocTa^ ocjiaOneaaoNy * 
OTBepcraam 8* HkxbbA ynnoTBarenbHuA 35 
ajxeMear 2 ycTaaaanaBanr TaKy. ^robu 
Vtro B^xaaft ropeq Cm aanporaB uaxaeA 
ipaaami aarepBana 1^ • I|pa stom paccro* 
aace Meigny wkaaN ropaoM sepxiiero yn- 
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cocTasar Beaaw* 



E..(C^ I) 



a y«TUBaioav» 
yAnaacaae aajcocao-xoMopaccopna TpyO 
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npa ycraaoae nnaemp«« Cosamt b aaxe* 
pe a^CuTOvaoe Aaaneaae uqpaAicB 2^*3 MHa 
a sanaxepoBiBCBOT ymoTaareaiie aneNaa- 
TU 1 a- 2 B KOMACBiix yvacrrax anacTupa 
A (^r* 2)» noBumaioT^ AAsneBHe b naxe-^ 
pe a'pacaupaiGT era- caa^aha ynnoraa*- 50 
rejibmiMi dneHearaMi 1 a 2 cooTBercTBy* 
lomae xoimeBue y^acrxn ixnacrupa 
(4Mr, 3). Uocne nero OTxpuaaerca 
^penuManbiib'^ xnanaa 3i npeABaparenb* 
HO aacTpoeuHiiift aa aanaaaoe naafteHHe, 55 
a paOoqefl x:'axocTb» -pacmapaioT cpeAKioio 
nacTb nnacTupa, AaaneHaa a naxepe no- 
tfboaioT AO pacHeraoro P4 r cOecnewaaio- 
aero npaxarae Koaueaux y^iacrxoB nnac-* 



TUpn ABBneKHeN P|^, npa 9ton cpeAaaa 
^acTb nnacTbipa a aarepBane l^* Ae^op- 
MipyeTca pacMeTKUN AaaneaaeM t^«?/ . 
AO xacBKHH c BKyrpeKKeA i|OBepxHocTb» 
oOcBAHoft KonoHHu Ana acKnmeHaa aappy- 
aoK aa anrepBan 1^ (tar, 4), B npoqec* 
ce ycTaaoBxa nnacrapb 4 BMecre e naxe-' 
poN nfepeaeBiaeTca OTaocarenbao aarep-* 
aana 1^ oOcaAaoft xonoam aa aenaway 
a/2t so OnaroABpa aillOc^y Anam nnac* 
Tupa a cooTBeTCTBymeA ero opaearaAaa 
nepeA ycraaoBxbA oTHocaTenbHo aaxacA 
rpaaaAu aarepsana I^, xonAeB^e yqacr- 
xa nnacTupa, npaxarae x oOcbahoA ko- 
noaae^ Cymr aaxoAaxbca aae aarepaana 
lb pBBBOM paccToaaaa a/2 or coot-; 
aeTCTBymax ero rpaaaA* laxoe pacoono- 
xeaae nnacTupa oOecnewT coxpaaaocib 
ero a oOcbaboA xonoaau a' aaT.epBan*T| * 
ocnaSneaaoM ora^CTaaMi* 

• op My aa aajoOp e^aff 
CnoeoO ycraaoaxa nnacTu^a ^ aarep*- 

aana aerepMaiMqaocra oOciMlBaA xonoa- 
au » BKmottajowA cnycx aa rpyOax niA* 
paana^cxax naxepoa c yzuxoTBaTehbiar* 
•at aneMearaMH a ycraaoBneaaoro aa sax 
nnacTupRf aanaxepoaxy ynnoTHaTenbBUX 
SJieMearoB naxepa a koBueBUX y«tacTxax 
nnacnipa a pacaapeaae nnacTupa no 
BceA Anaaie[*nyTeN cqaAaaaa aaOuroworo 
AunaBaa b ynnoraarenbnix aneMeatax 
nax«poB*a a MexnaxapaoA aoaa, o t a a* 
«*a»aaAc.a TeM» vro» -c aeabio 
oOacnewBaji axbaoiaia Harepaana nnacru* 
px« nociie cnycxa. nnacTfcqiff aepaoBift to- 
pau aaxaero yjuioTRaTenbaoro M'e>feaTa .* 
raAPaamtqacxoro aaxepa paaNesiaioT aa- 
nporaa aaxaeA rpaaauu aarepBana ne* 
repNeTaMaocra, a Anaay nnacTupa buOk- 
patoT B dooTBeTcraaa CO cncAynnieA SBBa- 

CaMOCTMD - ' " • 



E (C'- I) 



FAe L - ATtaaa nnacnipa ^ m; 

1^ Anaaa aarepBana nerepMerHu* 
HOCTH o6caAHoA KonoKKu^ m; 
1 u - pftHHA ynnoTKKTeribHoro 3JieMeu-r 
' TB raAPBBnaHecKoro naxepa, h; 
^ P - ABBneaae a rHApaBna^ecKHX na- 
xepax npa npaxaraa xoHueaux , 
yHacTxoB nnacTbipa, MHa; 
1 - paccTOBHae or ycrba cxaaxotHu 
AO aepxHeA rpaaaxvu aarepBana 
HerepHCTUMHocTH oCcaAKoA xo- 
noaabi. m; 
E - Monynb ynpyrocxM Marepaana 
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.npoMSBQAMTCii cnycK iBiacnoiN; 
K09^fHipieBT DyaccoMa NarepHan 
TPy8, -iia KOTopux nponaivjAHTca 
cnycK niiaenipfl. 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch moxmted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the iimer siuface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the tenninal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered. 



C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval /q of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /q. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval /q 
. t_ P /(l-2^) 

is the quantity a, equal to 2 > ^ , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P] 
ensuring that the tenninal portions of the patch are squeezed 




MPa; 
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by pressure Px, where the middle portion of the patch in the interval Iq is deformed by the 
calculated pressure P2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval /q (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /q of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /q, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of all from its corresponding boundaries. Such a 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 1 

Fig. 2 
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[see Russian original for figure] 



[see Russian original for figure] 
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